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SUMMARY

Radian Corporation, a Dallas-based scientific research and
Consulting finn, supports the allocation of spectrum for Wind Profller ....
Radar Systems (-Wind Promers·) at both 449 and 915 MHz. Wind"
Profilers, an outgrowth of Doppler radar studies of the ionosphere, have
many beneficial uses, the most significant of which appear to be weather
forecasting and environmental assessment.

Both allocations are necessaIY because low frequency Wind
Profilers and high frequency Wind Profilers have different capabilities
and seIVe different, but important, functions. Low frequency Wind
Profllers examine the troposphere, mostly for weather-related
measurements. They operate at high power levels with large antennas.
High frequency systems, which operate at much lower power levels, are
useful for lower atmosphere proflles which low frequency profllers cannot
measure. Lower atmosphere studies are most useful in the
environmental studies necessaIY to address current peIVasive air-quality
problems.

·U is unlikely that 915 MHz Wind Profilers will interfere with other
users of the band. 915 MHz Wind Profilers have been operated across
the nation, often in urban and popUlated areas where ISM devices,
Amateur Radio operators, and developmental AVMS systems sharing the
band are likely to be operating. 915 MHz Wind Profl1ers have an
outstanding record of non-interference to other band users. This is due
to the low power levels, side lobe suppression fences, and other
operational characteristics of 915 MHz Wind Profllers...

915 MHz Wind Promers are fully developed and ready for
commercial implementation. Governed by the rules Radian has
proposed, 915 MHz Wind Profllers can operate to the benefit of all, with
little or no inconvenience to users sharing the band. Finally, 915 MHz
Wind Profilers require 12.5 MHz in bandwidth because of the
characteristics of the pulses and the required range resolution.
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Before The

jftbtral €ommunication. €ommi"ion
Washington, D.C. 20554

-

In The Matter Of

Amendment of Section 2.106 of
the Commission's Rules to
Allocate Spectrum for
Wind Promer Radar Systems

TO: The Commission

)
)
)
)
)
)

ET Docket No. 93-59
RM-8092

. .
• oJ..

COMMENTS OF RADIAN CORPORATION
Radian Corporation (-Radian-), by its attorneys and pursuant to

1.415 of the FCC's Rules, 47 C.F.R. § 1.415, hereby IDes its Comments in

the above-referenced proceeding. In support of its Comments, Radian

Corporation submits as follows:

I. INTRODUCTION AND BACKGROUND

A. Procedural History

This docket combines in a single proceeding two separate

frequency allocation matters concerning Wind Profller Radar Systems,

(-Wind Profilers-). The frrst stems from NTIA's request, dated January

17, 1992, that the FCC allocate frequencies in the 449 MHz band for

Wind Profiler operation.

The second facet of this proceeding stems from Radian's Petition

for Rule Making (-Petition-), dated August 13, 1992. Radian, a scientific

research and consultiDg fum based in Austin, Texas, IDed a Petition

requesting the allocation of frequencies in the 915 MHz range for the use



..

of lower-atmosphere Wind Profilers. The Commission issued Public

Notice of Radian's petition on October 1, 1992 (Report No. 1909 (Oct. 1,

1992)), requesting comments.1 '..;
.~,

The Commission chose to address both allocation requests in

a single proceeding and released the above-referenced Notice of Proposed

Rule Making and Notice of Inquiry (-NPRM/NOI") on April 1, 1993 (FCC

Document 93-136), setting the deadline for comments at June 15, 1993,

and reply comments at July 15, 1993.

B. The Development of Wind Profilers

Wind Profilers developed as an outgrowth of Doppler radar

studies of the ionosphere in the late sixties and early seventies (Petition,

Appendix A at 6). Wind, temperature, pressure, humidity and other

environmental phenomena create refractive irregularities in the

atmosphere which -scatter" RF electromagnetic pUlses sent from the

ground. Receiving equipment records scattered energy returned to earth,

which can then be analyzed (id. at 7), providing highly accurate

meteorological data on a real-time basis.

As described in Radian's Petition, the basic components of a

Wind Profiler include" a transmitter, antenna array, receiver and

processor (id. at 19). The antenna array emits pulsed signals vertically in

three or five narrow beams, with one bearD at zenith and the remaining

lEnScan, Inc. (-EnScan-) and Tebton Corporation (-rebton-) filed formal oppoaitiona to
Radian's Petition, and the American RMio Relay J..e88ue, Inc. (-ARRL-) md AMTECH
Corporation (-AMTECH-) lied comments. On December 17, 1992, liaclian filed ita
Reply Comments and Amenlled Petition for Rule MakiDa (-R.dian Reply"), and on
December 18, 1992 filed an Erratum to its Reply Comments and Amended Petition for
Rule Making (-Radian Erratum-). Hughes Aircraft Company also &led reply commenta
on December 18, 1992.
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beams at 150 -200 from zenith (Petition at 3). Wind Profilers operating at

lower frequencies (i.e., 449 MHz), provide profiles of upper-altitude
.
conditions; conversely, high frequency profilers (such as Radian's LAJ"IM- ... . .
3000 Lower Atmosphere ProfIler, operating at 915 MHz) are primarily"

used for high-resolution lower-altitude readings (Petition at 3-4;

NPRM/NOI at 2-3).

C. Radian's Development of the LAPN-3000
Lower Atmosphere ProfHer

Through a Cooperative Research and Development Agreement

(-eRDA") with the United States National Oceanic and Aeronautic

Administration (-NOAA"), Radian and Sonoma Technology, Inc. have

developed the LApt'M-3000 Lower Atmosphere Profl1er, a small, portable,

PC-based Wind Profiler which operates continuously at low power levels

and a high level of accuracy (Petition at 3; Petition, Appendix D at 3-4).

The LApt'M-3000 operates at 915 MHz. Since 1989, Radian has operated

the LApt'M-3000 at 915 MHz under experimental authorizations at

numerous locations in the United States, which include many highly

popUlated urban areas in Texas, Wisconsin, Georgia, Alabama, Idaho,

Utah, Colorado, Tennessee, Oklahoma, Michigan, New York, Texas and
,

California (Radian Erratum, Engineering Statement of John Neuschaefer

at 1).

....-
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II. RADIAN SUPPORTS ALLOCATION OF SPECTRUM
FOR WIND PROFILER RADAR SYSTEMS

For the reasons set forth herein, and such further rea~ns:~s ..
..

are described in its Petition and Reply Comments, Radian supports the

allocation of spectrum for Wind Profilers in both the 449 MHz and

908.75-921.25 MHz bands. The many beneficial meteorological,

environmental, scientific and safety-related uses for Wind Profllers in

each band amply justifies the allocation of both high and low frequency

spectrum for government and non-government users, and far outweighs

the minimal risk of interference to other users sharing the frequencies.

What the Commission must realize, however, is that merely

allocating frequencies in the 449 MHz range will not satisfy the need for

Wind Profilers. An allocation is necessary in two separate bands because

of the markedly different uses of 449 MHz and 915 MHz Wind Profl1ers,

as described more fully below. Radian's support of the NPRM should

not, therefore, be interpreted as a justification for not allocating

spectrum in the 915 MHz band.

III. ADDITIONAL SPECTRUM IS REQUIRED IN THE
900 MHz REGION OF THE BAND

A. 900 MHz and 400 MHz Wind Profl1ers Perform
Distinct Functions

Wind Profilers operating at 449 MHz are ideal for National

Weather Service applications and other uses requiring measurements of
-­...

the troposphere. (Supplemental Engineering Statement of John

Neuschaefer, attached hereto as Exhibit 1). 915 MHz systems cannot

-4-



perform these tropospheric monitoring functions. Conversely, 449 MHz

systems cannot measure the boundary layer of the atmosphere at the

Same degree of resolution as can 915 MHz systems, which is essential ~o,
. .,'

most air-quality and environmental research projects such as the Lake

Michigan Ozone Study, for which Radian provided 915 MHz Wind

Profilers under experimental authorizations (id. at 2; Petition at 2 and

Appendix D).

A~ set forth in its December 17, 1992 Reply Comments, Radian

is experiencing an ever-increasing demand for its high-frequency

environmental Wind Profiling services from govemment environmental

authorities, including the U.S. Environmental Protection Agency, the

Houston Regional Monitoring Corporation, the Texas Air Control Board,

the South Coast Air Quality Management District, and many private

entities and educational institutions. Attached hereto as Exhibit 2 is a

letter from the South Coast Air Quality Management District to the

Commission, describing the usefulness of 915 MHz Wind Profl1ers in its

mission. Also attached as Exhibit 3 is a letter to the Commission from

the National Center of Atmospheric Research (-NCAR-), supporting

Radian's Petition and describing its uses of 915 MHz Wind Profllers, and

as Exhibit 4, a memorandum from Professor Dennis W. Thomson of the

College of Earth and Mineral Sciences of Pennsylvania State University,

describing the system's academic and research value. :

Appendices D-G of Radian's original petition describe in detail

several important environmental studies which utilized the 915 MHz

Wind Profiler, including:
.::.
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A study of the effect of the Salt River Project's Navaho
Generating Station in Northern Arizona on visibility in the
Grand Canyon (Petition, Appendices E, G); .....

• The Lake Michigan Ozone Study (Petition, Appendix D);

•

• The San Joaquin Valley Air Quality Study (Appendices F; G);

• The 1990 Rural Ozone in the Southern Environment (ROSE I)
study in Alabama (Petition, Appendix G); and

....

:

• Study of large-scale drainage winds for the Department of
Energy along the Colorado Front Range (Petition, Appendix 0).

Radian continues to receive orders for 915 MHz Wind Promers at a rate

exceeding one per month, virtually all of which are to be used in air­

quality and atmospheric pollution studies (Exhibit 1 at 2).

Because lower-atmosphere readings require less transmitting

power and a smaller antenna, high frequency Wind Profilers such as the

LAPJ'M-3000 system are cost-effective and have the added benefit of being

transportable (see Petition, Appendix D at 3, Appendix E at 1, Appendix

Gat 1; Radian Reply, Appendix C, passim). Further, the environmental

projects for which high-frequency Wind Promers are so exclusively suited

often require high precision and range resolution, which is a function of

both frequency and, therefore, bandwidth (Exhibit 1, passim). The lower,

frequencies such as 449 MHz are simply too crowded to allocate more

than two or at most four MHz (id.). As concluded by NOAA's National

Environmental Satellite, Data, and Information Service, the 915 MHz

band is the best place to locate lower-atmosphere Wind Promers

(Petition, Appendix I; Radian Reply, Appendix C).

-6-



B. The Environmental Functions of High-Frequency Lower
Atmosphere Profuers Address Critical Needs

There can be no dispute that air pollution, acid rain, ~d.'

.'
increased ozone levels have created a pervasive health crisis which more

than twenty years of efforts have been unable to bring under control. As

described in the Senate Report regarding the 1990 amendments to the

Clean Air Act:

Although most areas of the country were to have attained the
standards for ozone and carbon monoxide by 1983, in 1989,
over half of the population of the United States is still exposed
to levels of air pollution considered unhealthful by the
Environmental Protection Agency and medical researchers..
New and disturbing evidence ·on the health effects of ozone and
carbon monoxide indicates that the CWTeIlt standards may not
be adequate to protect the public health.

****
A Hmvard researcher testified before the Subcommittee (on
Environmental Protection] that -In every epidemiologic
investigation that we have performed over the past 6 years, we
have repeatedly found a 2 to 5 percent air pollution effect on
human mortality and morbidity.... In a separate study, the
past President of the American Public Health Association
found that •. . . air pollution is one of the greatest risks to
public health in the United States( • . . .J If further
Congressional action, or voluntary action by polluters, is not
taken to reduce human exposure to a broad I'IlIlF of toxic air
pollutants, thea we can expect substantial increases in the
incidence of air-pollution provoked disease, dysfunction, and
premature deaths. A two-to three-fold (at least) increase, or
100,000 to 150,000 premature deaths per year would not be
an unrealistic estimate. It would be a conservative estimate.-

S. Rep. No. 228, 101st Cong. (1989), reprinted in 1990 U.S.C.C.A.N.

3385, 3388-3390. High frequency Wind Profllers are an essential tool in

the fight to identify ~angerous pollutant concentrations and their...
movements.

-7-



Vice-President Gore has long recognized the paramount

importance of cleaning and preserving the environment, and the pivotal

role technology must play in the process. In his book Earth in ·the
, ~ ..

Balance, then-Senator Gore concluded that a comprehensive response to"

the environmental crisis would include Cestablishment of a

comprehensive program for researching and monitoring the changes now

under way in the environment . . .- Gore, Earth in the Balance, 306

(Plume, 1992). This would include, at an international level, C(t]he

establishment of rigorous and sophisticated technology assessment

procedures, paying close attention to all of the costs and benefits -- both

monetary and ecological-- of ... new proposed substitute technologies,­

(id. at 320). In short, technologies capable of assessing the impact of

other technologies on the environments -- in just the way 915 MHz Wind

Profilers were used to measure the effect of the Navaho Generating

Station on visibility in the Grand Canyon, supra, are fundamental to

future efforts to reverse the effects of toxic air pollution.

C. 900 MHz Wind Proftler Radar Systems Can Co-Exist with
Existing and Planned Uses of This Band

1. Other Users pf the 900 MHz Band
,

If granted an allocation, 915 MHz Wind Profilers will share

spectrum with:

• Industrial, Scientific and Medical equipment, which are the
designated primary users of the band pursuant to Part 18 of the
Commission's Rules;-'-• The Amateur Radio Service, which uses the band on a
secondary basis;
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developer of 915 MHz Wind Profllers, has enjoyed similar interference­

free operating success (Radian Reply, Appendix C at 3). Accordingly,

there is no practical or historical basis on which to conclude that-.an
.I,

'. -
allocation for 915 MHz Wind Profilers will disrupt other users of the band

in anyway.

3. The Operational Characteristics of the 900 MHz
Systems Minimize Interference Risk to Other Users

High frequency, lower atmosphere Wind Profllers have operating

characteristics significantly different from 449 MHz Wind Profilers which

make possible their coexistence with other users in the 900 MHz band.

For example, as described above, 915 MHz systems employ

smaller antennas and operate at a significantly lower power level than do

449 MHz systems (Radian Reply, Appendix A at 4; Petition, Appendix A

at A-6 - A-9). The systems' pulses are directed vertically and attenuated

to the horizontal, which in -combination with the side-lobe suppression

fences employed by 915 MHz systems effectively minimize interference

potential (Petition, Appendix A, passim). The system is designed for

efficiency and operates accordingly. As pointed out in Radian's Reply,

Appendix A (Erratum)" at 2-4, allegations of theoretical interference

raised by commenters have been based on 449 MHz operational

parameters.

-
- 10-
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D. 900 MHz Wind Proftler Radar Systems Are
Ready for Commercial Implementation

The 915 MHz Wind Profiler is a prime example of technolOgy,
.. ".'

developed by the joint efforts of government and private fndustty. The

new administration has expressed as one of its prime goals to -directly

(support] the development, commercialization and deployment of new

technology" (emphasis supplied), and to ensure that -agencies will make

it a priority to remove obstacles to Cooperative R&D Agreements

(CRADAs) and to facilitate industty-Iab cooperation through other

means.- Clinton-Gore Policy Statement on Cfechnology for America's

Economic Growth, A New Direction to Build Economic Strength

(Februmy 22, 1993), at 7, 9.

915 MHz Wind Profiler technology is fully developed and ready

to be launched into the commercial market. The system's original

specifications have been tested and rermed through the joint efforts of

NOAA, Radian and Sonoma Technology, Inc. over the past ten years. The

burgeoning demand reflects both the sophistication and the critical need

for the technology, and the confidence placed in the technology by the

scientific community. Additionally, 915 MHz Wind Profiler technology

will likely have a beneficial impact on the u.S. trade balance since

Radian is developing substantial international business with its LAptM·

3000 systems. :

Governed by the specific rules proposed in Radian's Reply

Comments and December 18, 1992 Erratum (incorporated herein by

reference), 915 MHz Wind Profilers can be deployed and operated to the
~

benefit of all, with little or no inconvenience to other users of the

spectrum. Indeed, the proposed rules submitted by Radian in its

- 11 -



December, 1992, submissions are far more specific than those contained

in the ~PRM/NQI for 449 MHz Wind Profiler operation. The proposed

new section 90.248 contains the current operating parameters :f~r,
• 'f

existing 915 MHz systems, including maximum peak power of SOD watts'

(100 watts average), use of side lo:be suppression fences attenuating the

horizontal lobe at least 45 dB, and requirements to investigate and

eliminate harmful interference. These proposed technical rules are

consistent with those found for other Part 90 devices.

E. Required Bandwidth

The NPRM/NOI seeks comment on the necessaIY occupied

bandwidth for 915 MHz Wind Profllers. NPRM/NOI at 1 19. Because

915 MHz Wind Profilers are designed to take measurements having finer

range resolution than 449 MHz Wind Profilers, 915 MHz Wind Profllers

require additional occupied bandwidth. The radar range resolution is

determined by the duration of the transmitted pUlse which equals

approximately 150 meters per microsecond. Current Wind Profllers

operating at 404 MHz (and slated to be moved to 449 MHz in the NPRM),

have a minimum range resolution of approximately 380 meters, which is

accomplished by a 2.55 microsecond pUlse. 915 MHz Wind Profllers

need finer range resolutions, down to 60 meters, which requires a 0.4

microsecond pulse, which must then be spread out over a larger

bandwidth. See Exhibit I, Supplemental Engineering Statement of John

Neuschaefer. This difference in pulse duration, required for the finer

resolutions required of 915 MHz systems, is the reason why 915 MHz
..,;."

systems require 12.5 MHz of occupied bandwidth.

- 12-



IV. CONCLUSION

For these reasons, and those set forth in Radian's Petition and

Reply Comments, Radian respectfully requests that the Commissio;n
'. .~.

move with all diligence to allocate 12.5 MHz in the 908.75 - 921.25 band

for the use of Radar Wind Profilers, and adopt the rules set forth in

Radian's December 18, 1992 Erratum.

Respectfully submitted,

&f~S ~an H. Ro nau

HALEY, BADER & PO'M'S
Suite 900
4350 North Fairfax Drive
Arlington, VA 22203-1633
703/841-0606 •

June 15, 1993

"-
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.. SUPPLEMENTAL ENGINEERING
STATEMENt OP JOHN NElJSCHAEFER

•
~..-

John Neulchaefer. under penal1;Y ofpcr.f\U'y. atateau foUowl:

1. I am a aWl' EDlineer at Radian Corporation rRadlu'. My

qualifIcation., employment hiatory, duties and expertiIe fft the ... 01.
" Wind ProfUerl are deseribed lD fun in the Enafneerina Statement. . .

aubminec1 in IUpport of Rad~an'I Reply Comment. AI AppeDc.Ux A

thereto.

2. I have reviewed the Commentl Radian haa prepared In reeponee

to the Notice or Inquir,y in\led by the Federal Communicatkma

Commission on April 1. 1993 (FCC Document 93-135). and to the belt of

my knowlqe and belfer, the .tatcmentl contained therein Be tnle and•
correct.

3. Wind Proftlere operatfna and 44; MIU aDd Wind ProfDerI

operatlna at 915 MHz aerve dtatinct Important !LlDetIoDI. Wind ProfDerI

o~tin& at 449 MHz arc hI&hIY luJtable tor Natkma1 Weather semce
apptica.tiona and other ute. requ!rin& meuurementl of the tropoaphere.

$

: 915 MHz 'Yltema cannot perl'onn thCIie tropospheric IbODitoriDl
IUDctlona.

4. Conv,eree1y. 449 MHJ 'Yltema cannot meuure the boUDdaly

layer or the atmoephere with the tame raDIt reeolutloD .. 015 IIHI

.,alq\I. wbfch ia euentlal to moat afr-quau~anelen~ta1

reMarch proJecta aucb .. the Lake Ntchfpn Oaone Study, lor w1:aich
~

'Radian providec1915 14Hz Wlftd ProfDcn under experimadal

authori.a.tion,.



S. The deuumd for 915 MHz Wind Promera tor environmental

uaealllfOWinl. R.dMn continue. to receive orden tor 915 MHI WtDd ..
'.. 6'

ProIDerl at a rate uceedlnl one per month. virtually all ofwhich are to ..

be uted in air-quaUtY and atmolpheric poUutlon atudlel.

6. The environmental prqfeets for which hiIh-freq.ueDCy Wmd

Pro1Uert arc .0 exelu.fvely lufted c>ften require hJ&h preda!on aDd ,..

. J"elOlutlon. which i. a function or both pulee duration aDd, therefore,

occupied bandwidth. The Wind ProfUer operatinl at 015 MHz~

additional occupied bandwidth becau. It I, intended to make

measurementa havinl finer ranae relOlutlon than the 449 YHa wIDcI

profiler. The radar ranse re.alution 1& determined by the duration or the

tranlaU"tted pulse (....150 meter./~). The Wind Plotner Network ProIl1en

(eta 404.37 MHz) have a m1nimum ranp zaoJution of ....380 metera (-. .

2.55 tiS put.e). A aimllar Iystern it envllloned for 449 MHz. the 915 MIk

profUer u.ea a. minimum ranae resolution or60 meteR (0.4 pi pul8e).

The difference in occupied bandwidth required for the two hquendea

(449 va. 915 MHz) is created by the dift'erence in pu1ee duration. In

Radian', judcment, the lower freQuenclel web u 449 MHz are limply

too crowded to acco~tethe bandwidth required tor cnvfronmeatal

Ule. or WiDd Protl1era.

..
.-
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South Coast
AIR QUALITY MANAGEMENT DISTRICT"
21865 E. Copley [)rive. Oi.mend Bar. CA 117&5-4182 (109) 398-2000

-

..
';. .'

"

( ~

( .

MI)·4.1993

Mr. Carl Huie
Federa! Ccnu:lunications C'ommi:;sron
Office of Er~gineering and Techm.logy
:1919 M Stnet. NW •

: \\'ushingtoJl. D.C. 20554

Dear Mr Hule, Re: Notice of Inquiry FCC 93-136

The South CoaM Air Quality Manogement District (District) has recently completed a 5­
m~nth field demonstration of the Radian/sn 915 M1".z' radar wind profilet and radio
acoustic sounding s~tem (RASS) at Los Anae1es International AJn>ort. The profiler and
RASS syslem. operatlna at the 9i5 Mhz frequency, .«Urate1)' provided dlta characterizing
the 5tructu~e o~ the lower trop()spheric winds and lImperature ewer the coastal LoS
Anicies an a. The reliability of t~le syttem. and its miDimum requirements for continuous
o~,er~tiol1 have made tbe'915 Mhz profiler and RASS an attractive, cost effective
llltemative :0 our eurr~nt daU)' ai·"Sonde proaram. The District belie;vcl that the 915 Mhz
wind profikr and RASS system will proviCle tbe data needed to accurately forecast daily air
qculity, and enhance the ability to model relional air pollution IS a function or the
de\'elopmert: of our strategic plan to elean the air in the SOuth Coas: Afr Basin. This will
en6.ble us tl better address Oolt fec:.eTal =nandatc to dean the air in the Los Angeles are•.

The Di~trict is evaluating the pO!sibiUty of either purchasJ-!'J or enterl~ Into a multiple
year leasini agreement for one Ot 'mon of these ~t.ms. The utUlt)· of these 'litems has
been discus iCc;) witb the Califorril Air Resources Board and the loCal National Weather

.Service FOIt~cast and Federal A... iation Administration offices. A pc·tential network of
tbe.se profile:r! cO\lld provide a sbelTed data base that would enhance weather Ind aviation
forecl\~ting ictivities throulhoQl ~outherD California. Consequently, tbe Distriet IlrOnllr
recommend; that the Federal Cc·mmlinicatlons Commission, (in reference to Notice of
Inqui:')' FCC 93-136). allocate the ~>1S Mhz frequency to the wind and temperature profilers
on :4 permallcnt basIS.

We wl1l be n1ad to sharc the resul1S of our profiler demor.saratlon project with you. P1eue
contact Mr. Joseph Cassmm:sf. St!nior Meteorologist at (909) 396-31~" if )'Ou have any
quc~tions regarding this matl~r. \\'e Jock forward to your decision.

Sincerely,

.;: fI<C.- ~~
Alan C. Uoy'd. Pb.D.
Chief Scientist

BRW:HH:JCC

«: Donald Blumenthal, Pb.D.
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June2,lt93

-OffICe or...DIncfar
, National CenIIr for AIInosphcrie a....rch

P.O. Belt JOOO.IouIdef. co 10307-3000
Tel: 00') ."-1111

Ieben J.1nftn .

NCAR

,
,

Mr. Cad Rine
~ Communications Commission
1919 M Street NW
WUhlncton, DC 2Q5S4

Re: Pee Notice of Inquiry DC-2358 BT DocDt 93-59

. ,..
Ugl.;....,~,.. -Iiooooo.- _

a

JUN.041gea

.. CJ
.

~~~

DaIr Mr. Blne:

1'beNational Center for AtmoapbericRcIeIrch (NCAlt) CUIIadIy opera_ fOarllS MBz
wind proftlcn. Bach wind profiler II • c:rucial put of NCAI.'. latlplled SOmdIDi .,..
(ISS) wNdl combines variouJ .r.-of-chMrt nmote and III"", -..on lDto... trIIIIponIb1e
UDlts. NCAR pJaN to eventulDy have 1-10 ISS. .

ne current JSS/wiIId proftllil.1yIIemI~ two primuy~ ODe.,.. Ja
dediCllld to climate ltUdiea and the ode three .,.... pilllldly IeM lhelWllldl..of
.... aatveaity I1mOsphedc -' OCIU ICience com""'" 1Je! II" .. '!Pm!!
\IInIuPaat Ibe U.S. udllhlald. :t"e...'-.lk~

--to provide daii fOi ifieji""_ . _. wowas. . Iiiqueacy b wild
pooftIen at 915 MHz.

,,

bee: V. Dlbbtlrclt
.1. Hick
I.· C&rbbne

...-
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!be '.DDI71Yala ltate 1ID1-~.1t1
Colt.l••f lUG .. 1Il_~a1 ..1....

la~.~·afflGa Corre.pODdaDo.

., -..

~_:

Yo:

Mj.at:

27 "yl'U /'

Denn1. v. 'l'ho..~otaa.or ... ...,

Vboa It Kay ecmoon'

Op.ratlOft of I)oppl.r ~.cI&r vind ,~.ff.lor••~ a1Hn&t '15 ..

tIae h,arta.llt of Kot.orolocy at 'a. It&t. VD.f...r.l~ t. .. of •

att I a eh , a r t a . l l t



.... ­
a..• "'r.~, r.qua.e ....... ICC all.... aM ,~oc..e •b~ ....
au...... flo. Moue '0' to ,al .. foZ' wi. 'hlll.r· "'I"a~l... • lu••,. .
~.t:h would '.1"1..1, "'1".-1•••, .......Z'ael.. loZ' ...\IbM.a .f· "J
...... woulo•• b .. 1.".1' ....,ur.. hI' _I~ .t .. n.... .
."llca~loNl op.ratlOil OIl a .buo• .,.ct~ ...1. a.....oa.,daU4.. "'C
.f eM ~au.ltt.4 0.1'11 tr•• ,rof11.r 1. dir.ct., Mul, 'ft~lc.l17 aD4
ciao ....hl0141.. tlbloll 11 ....4 Co bhlblt .1_101»0. vlll ,roao& •
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